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(5 7) Abstract: 

PURPOSE: To provide a driving control device for a PWM solenoid 
proportional valve and driving control method therefor, which valve shows 
satisfactory controllability, responsiveness and linearity. 
CONSTITUTION: An opening and closing of a switching element 5 
arranged on a power source circuit 3 of a proportional solenoid 1 which 
drives a valve body of a solenoid proportional valve is controlled 
according to a PWM signal from a PWM amplifier 6 input by a current 
command value. In such a control device, a PWM reference frequency of 
the amplifier is set high such that the solenoid hardly responds. A front 
stage of the solenoid is connected to the switching element through a 
coil, and grounded through a capacitor. The coil and the capacitor show 
resonance at the PWM reference frequency of the amplifier. It is thus 
possible to reduce heat generation of the solenoid of the solenoid 
proportional valve, and improve responsiveness to variation of current 
command and in low current responsiveness. 
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mM&<D&1frt3.FMVttt<D 
S:*tSJ&^-MdiA^-rS P WM^iCCDT >:/ 6 *><D P 
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1 

SiEJt^ffl^A*-r* P WM*S©7 >y> S CD P WMff 

«£u KJt«yuy-f Ho*R*3-f 
#J^j£&Trft$8f £«!©*>©£ bit ;i<h£iftS!:£T3iI io 
y-r HcomssiHiBSfcKttfc^'f y^:^*^ ©b8BJ£« 

Mf&^fi!^ A^T P WM^iS© 7 >Zffr e. CO P WMffi 

#Tiwwf *«iw*«K»v»T, «*tt«y w-r kco« 

8fE 7 V-*rm *T ic^T > f ^ A * T -5 ««ES<fr***K 

v-^mm^zm^^^mmzrv-^mm^wmm 20 

gtJi^ffi^A^T-S P WM^C07 >^ £> CO P WMf 

^T'Mm-r^mm^m\zm^x. kt>^copwm«* 
ja&tsc^tt^y w^r Hcojs^b-re^sv^&fcJ- 

y-r h ©mjR0»teiatj;fc-^f 5/ ^ > tfm^o&im&n 

8fE^ffi#A-#T * ?M^5)7>^ £ © P WM{t 40 

nssutwy w-r F©ssM££it<i&bTfe#&©& 
u c©*t^^mtc*-^#^7'>y"^e.^'r-y5 i >^ 



^¥9- 1 44 8 6 
2 

stffg^ffij^Aft-f -a PWM^itcy >y>e> © p wmi 

y-T KS:fiitns«SiEfii$A7^-^i:L.fc^##©^i(i 

Bfc«n4«SSffl[*»6ttJt«iyuy-f H©»5l*Rtf-t 
© i ^ ©©§ I ^3 icttift-f**fia*> SKBttJR^Otttty 

^ibigfai * & t ic&tfcfli y u y h © k§i ^© 

**SL**W-J|tLT2:©2OO**»«0-&5 t*©«SMb 
^€r*«6^r t{C«fcDH^©KJt««jy i/y-f h*©msit 

Mtfc«»Jfflffli^©^i&^Jffli^ft. 

6 ] «ajt«M*#©a^stt»T* j*«y V' 

^ifi^-fit^A^-r^ PWM**©7>^ 5 © PWMf 
Mm P WMfl ^ffl SI J£© P WMffl^I©«I 

tKJt«y u-y-r K©ffi#ns, acfl»it«yuy-f k© 

0 >y^©«sitfi^ffi**-^T» 0 »tt«y y -r 
H©msst)— 3eTf*s»-&©K®oKJS^fis^^-rss 

2pPWM(S-^fiS$:Smt^^Jt0ijy VJ-i H©ffigtfit* 
ffl^TtHrU. tH|Cbfc««PPWM«^«t*l»fclB* 
LTV^PWM^ffi«t©^bfi*th3¥b. ^©^fcS 
*^ 6 WE165lff icratS-B-fcWtt^-^ * "b t K*K© 

tetk^jyuy^f H©^i*s«^w-ffb, Mtr::©*^ 

ifffLfcy W-f h*©ffita{i^e.^#ttx-^2t)i:tc 
^SBftUTttJtWV l^y-f H©aS^ktCJ;^J£tfi^ 

[»*JS7] «aitwjw#©^# : *^«it-^tteijyv 

y-f H©Sz!SlElSS»C^Wfc7.-f -7^>^*T©§8ffl*« 
SSI&^fit^A^T -2> PWM*^©7>^ e- © PWM<f 
#T«9fPr*lWW««K»''»T, K7>7'©PWMi* 

m&&$:&)£wv ^y< F#j£#L"rsv>J3iftjgc'vss< 

SSL. R=W ;i/RtXgE3>x>-^&K7>^©PWMS 
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3 



© p wm« nmvmtm t mttm y u y -f f ©J&t/tffi. 

^i2ts*^©tBti £ *jt««*r ««?ttM«ttit . 
u ttatto^-tf. &mmm. mm&'t* mttmvu . 

>-f F©&&^fclc«k3^2E<fb£««T*£i£4#® 
£TS1iiBJfc0«$!lflP#©ffi»«WffllgS. .20 

[0 0 0 1] 

mm±<Dmm&m *&w\z. mi£®®\zmmi*nz> 
s§ t * vmhmwam \z mtz . 

[0 0 0 2] 

[«£#©&%] »BEIsiK»C»^TEE*, jfrlfi], git 

■ EEftttttltffttff#tt. W 1 tc^-TJ; 5 Id. a 30 
\ZWLttrzX7-)W(Dft#b $:ltmv uy -f F c'Cfc 0 

. £©<£fi^ft LXKtt»#**ns«W*©#rS] <hEE2l 

*w»u" ■t(D^mu@\tmttmv i>s -r f c *»»-r 

**»Jt«*«»2MB © 7 > :/ e ai e, ©«§Wf ^ jc o & . 
X. m^©^l!i#tt**ft^-r^>fe*tC7>7 , e{CJ;0Jt 

w.-t Hc©m^^®«ffl»c^t;^-ti--5c:i:-c#^bicJt 

[0 0 0 3] C©«t^5 s ^if*¥A*7>7 r e©aS 
ttTH 0 2 KSbfcg/fctg/S© PWM^©7>7 
e, <t. 0 4tc^L7tS*fl?fi£©HD->./'<-^©7> 
ye, ' £**4>*n?**. PWM;#5£©7>7 p e 1 «, 
it^jyi^y-f H c ©ttI©©«il[HlSS f IC^ttfcFET h . 
5 >5?X*<e©;W ->^>^^g £0N-0FFi&f£ 



Srfettfiajy uy-f K c trnas h e. set t>©x, x-r y 

? > g B0N-0FF»fpT«l» S Ht V> « 3ft» 6 , 

<'.-'JR3**a*«fc^. K7>ye, «PWMl*^IIii 
!S i AX*5 0.03 \Zynt <k 0\Z, %rftnmWi& j 
tPWMa*iS^ii[sIS§ i *^OPWMl««lci; 
££j*'bfcPWM/t;k**» 1 y?->{fjl&s 

tcA^s-fr, -Jtesv uy-f F c ic&^©y uy-f f*«e 

»m©«aE«r«b; ##b tCfVlf £#;LXV>£,,:&P 

wM'a*«fc»k©/w*«£iEH-rhtt. tt«v uy 

-f F c ©S8rfH>bSHEX£S. t ttKJtWV Uy-f >* c 

© tc k ^ e. nfc -y-— use & 0 a ft © 7 5 -r 
^-;u^-r FX* -5. 
[0 0 0 4] — KP5/^-^SC©7>7"ei tt, Jt 

ic^tnai^ic. «««£E*vuy^r H'***»"rfc» 

S$iJffllS:fT5 ! b©X, h7>-Wntt, ibf^M^X^ 

ffisn.-yw'fHta {uvtzmm) &±z<. m 

EE^T (3l/^^-IS;;3Ts1IE) fe^^ViCX, P 

WM^c^-r y ^ > g fctk^X»JI»*dt**" 

jc^jsu^yuy'f H*«*»bxv»*fcje>, 

— 3tT»-3Xt>y Uy-f Kmiii£^lIlR»-r-5PWM^SC© 
fc©iclt^ Jt^jyu-y-f Ho*:*ttfl»Effl[fcliff«:-< 

XV>5fiJ,&;&<&*. Cl©7>7 p e,«, #<*:b©@af|» 

c. «sE©j&^SE^pi7 :r -i-if^aiE]Ko^e.©x-fy t 

xmtiit&Jg r ©««tSrSitb, dtXt*f^bfcy Vy-f H 
[0 0 0 5] 

[%Bj^«Sibj;5i-ra^S] Jteyyu-y-f -hub 6 
©±5 ^c^ffiisiKx^^n, Jtwy -r F icttjE^so 
Ati^. yuy-f >*.*aEn-5®«Ett, l. r, *«fn 
*i. r, ^sfmsi, a^d. tt^jy uy-fF© 
»3[*»4.-l, r; *«na«*i,- 

[000 6] — figic, jtHv py-r Kelt yi^y-T F 
y u-y-r H«et««t/hd v^flttxttttvaEtticesi 

^•Xfc. ¥^«8St©^:^$ J: 0 1f«»R:J:*«5l 
^©^kSIS^bLXL-S^. 4#IC, ¥i%SSSEffldt/JS$ 

«t a k 1 1 ^3 ©^fcga* a * ic jt«-e-r «a lti*5© 



( 4 ) 
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[0007] £>t. ««js<fr«fcH«fc<5V-ifs«a< 

/2.ifc*.k'3fcB*tt. 0 8 ©Jc^tCx-i'lf &«*©£- 
[0 0 0 8] PWMtt<D7>Zfe t Tte. £ 1 ©WIS 

fflftv>mm i- =t o * aws 5 s * if aft** 1 * 6 ti % <k -5 fc p i o 

t3PWM/W70fa-T-ftfc (0N-0FFRHBOtt) 

swbu ^-r-y tLT*a»c»< pwM»*a«soj*» 

[0 0 0 9] PWM^-iC©T.>^©^2(DPp^S^i:b 

fflV><5#, 7 W< HS8StCPWM^^T?©fllil»^&S 
tlEHt^Vl^y-f FmSSHSSrti-^'J >^r*Ht*tB . 
JBT**. lot. 7-f-F/ts>*fl»fcT«7Wrf 

-f F«ifiE£&ttlU £©J^ib£H^©;fr&T-^rtrr 

mfflSSt*ffl^TSffift^tb> d©{f^£ 30 
(1) T^-n^^WJl/^Sr^ViT^Fm-fbL. CCO^SrA 

[ooio] (2) v-f (nm-m&m se»u 

Snfc/^MSAf>H/, PWMJlffilJS^T-© 

[0 0 11] (3) PWMfflm l^WrtTfBJS^WAD^ 
&£fri^ -?-©¥i$fit£if-#b, £©ffi£¥i§Stififfi£ 

[0012] tzztf *sfc*tHiiHfc*#Mc-r*« 

*. v- Fittest* PWMiJBJBrtTftia© A 
D^&£fT<^7^y< HUfiS© 5 ? 2 ^®***^*^ 
tt. PWMJi3&lfc£Si«&<b-r «?fHS«fc£ 

[0 0 13] SSIC, ^3©Ppm^tbT, PWldiS 

fctt. iAtPWMSW 1 MMd-«D7riWn^U« 
(01 0#8S) . PWMJlifc&£7Vlfjaife8c£LT^ 

^©S&gcte&l 0Hs*>68cl 0 OHzHgT'S 50 



STlCte, ^T?ganSec^e>^l 0mSec©^B#M*^ 

b*>*>, yi//-f F««E3a*j£fb«©«sts*ttfc*f 

[0 0 14] PWM^©7>7 r ©^4©pgg^tb 
#fe"T?tt, VlMVVJ* FtCtePWM/'Ul'^CfcfJ&bfc 

/"uuxtf ©iSttffi©®©ms#a&i?aD3ti3 £ 1 

git I , ©ffl^®«EETfB»iT-5«-&lcJt^# < 
t£^T, R, fcJ:*»«**«*#<ft!3VUy-f F©fi 
g_h#tft^.<fcS. 01 l tc^-r«k-5 tc^ttSK*e 
^■«(C*fJ^bfcVb/-f HftSS (I. . Ii ) £»W£ 
-&T'*>. «SMEEjWS^£€? (V, ) 
lSV>S-& (V, ) «, PWM/Vl/XOfa-f^tktt'h 

^b*iirfc«-&Tt). V W-f F£*n-5ttSE I. « 
L. R, ©WtKlJ:t)iB«fc»J6bfc«*«i«:**T 

[0 0 15] £fc> Ynyrt-jj&.oryzfe, «, -t 
fg©«k 5 0 • T 

[0 0 16] %.rzZ\ft*>Wim<Dttb< 

F c tC#W$nfeX^;i/^-S:«CtH-r«>©lC7 7-f *=-f 
-;^-ft-H t SffiffltTU5©T, 012©<k5 

\z, vby-r Fmsi£©*^©^btt. jt«vw-f f 

c t7M*-Y — F tX-«BS;$n«.Iel8&©ffi 

fei©#14T^S^Tb*V>. *»tt©«3t©a***» 
ftv>*j«3J«**. ^JtTOJffli^©^#b©@#IS5ih©fc 

la^snstssEffl^'fbbT'b— 3£-c»2). b^b, 
5 f -fi«**ttvv'/-f F«««©***fc«toafto. 

PWM^Ci^. V^y-f F«8SffidVJ\SVit 
/Vl/XOfi-f-f Jtt>/h2l^©T, x^lf^l* 

01 4©<t^{C mffi*33D>tT s blR^ffctt«85*<85ntiJ 

sntv»»tt*«*D. matfi^ictfc^jbfcvby'f f«« 

i^-y-f Fc(c«##b©»i#*i*tf^i5^2esm^* s 

f££-f3o dcD2*s«^©^^©fe*tc«oit©^an 



#5! \Z < ft 0 ; fl* jt0JM«V#©ft$tt:o<£ < & • 
*&llitt«y W-f FcOWtiUT, 015tt*f«k 

WM^CDl^, BCy yy-f K^iffiffiT&^TfcJairt 
Wtt^t, PWMO/tJ^i CxoL-^-fJt) 

»t5jfc©*aRHS'£A»TH*©T?» T^T^^kli 
±3*>©£te#>t-SC:<!:#T^&^. 'fol, PWM/V 

»ttffl*T..|*Jt««IIP#©lWliPtt*3fe#-r*ii:*»T 
[0 0 1 7] *^CDS»tt, «fflaEJt^Jffll#CD^JfflItt ":' 

*c*.fc*D^*»9!©«oBtttt,'tt9!yuy.jr.i«* 

Sftn-5fiSiiJ4<;*:/h l/T fcW^&^f if i«» 6 P MW : 
*SCo«»lW»«*i«l»^rj£*a«-f S C t \Z& 

if izm^ifi^^ if&m&m e. p m 

w»'a©e»«»s«*a«t"aiit»c**. #S£bj© 20 

ffi© a ft fit, m^/VlT, CD-r a. — 7- w Jt#/h £ #T 
*>»«»#© Jt08V yy-f HJcSitn-5«Sit©$iJ^l14^5S: 

©yyy-T Hmffico^tt^tvpwM^cD^ibfijffl 

y-r KmaEttAtjEftUTt)— jeo^-tfjaM^sn* 
ft9W:frac*a«-rs c t; KJt« v y y < f tcfgsrr-s 

yy-f H<owtt*ft*»«b, ##©{iit£}tj£UTir 
ttWVUy-f KOJttHL ftJEtt. *»tt©±t»»j»#. 30 

[0018]. 

»#o#»*«»-j-*Jt«y yy-f K ©minings ictsw 

y ^>^3^f©BBEB*m»EJt<^ffl[**A*-r-5 P W 

\ t &m&isT$\,*m$i&'^m<t5ti2.is. RJtMyyy-r ... 

>^>-^^K7 y?<D p wmi*^ «»T#«s«-r *>«© 
h*<cm»j©^vimjE^EPjDT#My y y -r -H*«n« 

*r*«si[»^«*«ttit«y yy-f FSrSttn^msitckD . 
'b/h^t^wtiKmsftyy-^ffl^Jcfl^^^sds 
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yyy-r \*&mnsni&&te&2i*tztt<z>j&<g&$:& 

[0 0 19] $.ft. KTyyOPWMS^jg^Sr^jt 

« v y y < >* ©&« L-r s ^^m^.mzm^. LR-om 
7>?\z&itmv yy-f F&wtnznffimztt-rzmm 

U ««»»*«©**£#£ 

tfci*vyy-r K©««s*jirrafc©©pwMflW£ 
ff-su eOifTK^'i' y ?y ?m=?-*mwTz> z. t . 
|c«fc0fe^tc^ifS:-5-^^^ffiicif). Rit^jyy 
y -f H *«ti*tt«*»*/h UT t>*S*tt5*w tf 1 
WtKJtftiyyy-f K£«h**««KJ:Die'fl;-&ri;: 
^tc— ^©•?w tft^WiSff fctoit.*.j: i© 

*tjft y AcKit«sj y v y -r h* ©^ x^wttssffl * 
tmz c©^5*;u»*»ffltsiiBb8Rn*Rtfc«y y y 

-f K©SMMt*tfc«yxK^©^«iJC^5iS»gfll*. • 
©■*:# S * tm b v i © «■» J; SiffiB'** t MIB#tt 

S^f fe7 >7'!)^^'f 7f >f if P WMff 

®&m?*Mm&L.M3m\z&&&±$fe&&&fi: 

•fc*#-r*Kv yy -r K©K§i*©!!#ttx-^ &ss«s 
-e-Tfflsu, mf-m»m\zj:r)Wiitmvu/-i \*&mm 
\zmnz>mffi.m^*>&\£mv v ; -i k©©§i*s^© 

0 B#©M^©^16S6l§l«r®ieig^lClBtg:$-a : fc . 

#»e«*"b£fcRjt«yyy-r K©»5i*2ft^*©» 

St^ SfUjt LT d © 2 -3<Dtittm 0 -& f» t # ©R^lilg 

88£#©£;~ £fc<fc9fii&©feit#jy yy-r h©«9K« 
fc»*b&K*#©ffi«ft«jeL. c©aisis*fc«^'. 
€-f&7 y y y^^-'v© p wmm 

>7 p <©SipPWM«^fitlc^T^SIIS©PWMm^ffi© 

3Cft*t«*H:«yyy-f H©sst«. Rifmttmv yy 

-f .H©MJE©»tt5*-^*E**-B:T««l/ r ' SffHI 

*Ktc «t DKzyy^cDitsftjg^ffl^— ^t* ofejt^jy 
y y -r H ©mSK'b-ST^^^'&wKil^^fflic*]^ 

■T-5*^PWM«^M^»ifii:^^itMy Uy-f H©ffi 



( 6 ) 

9 

mc&fr *> mmm^ tE« s * * * t k 

2£|g©teJfc0!l7 W<f F©i£ftffi&ift£*t"*b, IC^ 
frbUPWMflMSffiSttffU £©ffiWet**-l , *3 1 

>^?£SE»jbT&ifc0Jv w^f h ©»*£<&£•** 
is]±©gw#«j&£n£. 10 

[0 0 2 0] 

[flUB] R.PWM3&SC©7>:/©PWMaS*JB8RSK 
-f ^Rl«3 >f>^*K7 >7© P WM3S*««»Tr 

«Eti*«»Ett s i £ »'fbsniiii«iio^''»ft«^fc*>©i* 
[0021] *?tHM*fcjav»Tvi'/-r f««sih* 

aECDPWMWJH-rroiiUBi^tt^fc*' eauvw-r 
F «SK©¥-i§«8Kte£# s n*flj.&#* * • 

[0 0 2 2] PWMHiSES^f'ftfBiSEttt 

wMJt^icKigfe;*n**T©:^B3raa<fe<fc9. S85 
a. ittfoT, *«]*«#©**«*&*-*"* 

Tft*. 

[0023] £<=>t~. «»jt«^©j6»a****"^* 

fc©fc, ttflVU;^ HSKtETlBt*^*)' 

sic, «aai*OTefl:i/fc«*-ct>, m^mt\z^ 

[0 0 2 4] Sfc. MtHV W-f H©»tLfcft9t 
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10 

2»U &m%\t&M'J\'J< FwmSit^KSSitJB^MJ; 
D fc*ftv>*V>;£i*m»r7l'-*E*^©'' ? --*«** r 

/<-*«*s«^sii-«fcHfcffi©3^*«ft#* n 
**t*o*ww»M**fflB*n. ttwyw-f F*«n 

[0 0 2 5] JEl£> «*«3tCfB«©«fi£<!:-ra-<tlC 

inHRK«toc©«*ii^«[«c»*-r«v^y< H©m 

n. WskMWJ^ F©'SiiK£S , Jffl | t"*©T, ttSftJI^ 
fit J* b fc JF^«S£«T?tt## C f 4 *f & # A 

s^fco-cftsfflaftu&maEStfEvw^ Htarr-t 

•5. 

[0 0 2 6] |B1ft*?lCtt#fl K ©»»3**^3»fi** i 
©H«©#tt^-^Srl2t6^^T^ft, m^H-»«T-@ 
gSEJg<^{S©^'ftl-*fbT ; E:5 ; Jl'T©ma^tt^Wff 
40 U jHS©ifcfllV W-f F©*«8*S«tt*l*ftb> 
©»»Kfl* 5 flM«* ©*'******■*"*• 

o*5i^o«s*ift. -t©«jeis*ftM» 
fciROxnfcPWMfii^tffi^-rsci-r, «tt«vi/ 

[0 0 2 7] *fc. B**Pfc«t**fc«lk«iV^^ 
50 «lC»r*KV^yf F0!R5ia©4Hfe5'-***>* 
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: ' • n . 

ia^fcH-gU lH-J|[Ufc*O!ft5l*RtX»tft'***«j'0'& . 

-5 £ <»: IC J; 0 HHE<DttJtMV U y -f K 0*8Sffi fcfcf 
*t3ltJ*K7'>^6RX-f 5»f>^*f^OPTO 10 

[0 0 2 8] MIC, Jtflly i>y-f HcbSMiltt. SS^ 
Mflt#«03E-fk*tKJt«f9v UV< h*©Jgiate. 

y-r k u sfc^ojtstf-^Lfey 

y-r F©ii**jft£ti-*u cossLfcyuy-f t*©. 

TKJtWV W-f F©^a^fc{c<fc£ffi£a^4t©i*§£. 30 
IEilicttBJtM«!l«l#(OBMfM«F . 

[0 0 2 9] BI*5l7'fcBE«0«lJ«iT*c:tKJ:»3 v 
-LEOflsjfl * |q>$ lc#tf H £ # pJtgtCfc -5 . 
[0 0 3 0] 

01.6 fcjSH»T«F^ 1 tt««JtWH»#©## 2 &Rtt 

r-siteyy uyf H*w-r. tt«ttJt«i«HfV^o«iifitt 

«E»^«3&«A*-r* P WM£»0ttfc« P WM^SC 
07>7 r 6A»60PWM«^*tA*r*B»[HlK 7 36«ff 

[0 0 3 1] E3bfc»«fctt^©PWM;*5*©*»it 

j:siH»©fc«>i::Kv uy-r Kn«iMft-r**«E*«»En 
a^iB^&^a*, #$!?8TttRy uy< K i©MI8:£ 50 



12 



n-f JU8 Sr^-UTK^-f y^>?m? 5 i£r 

>^$t7 >y O P WMl*^»tT*It SfiO O 
ib, t7>7'6 © P WMS*Jf tMSfcRJtfciy u y < 

L<ft5«kpfcPWMm#d<iai 7©fffi OOi^l: 
titjyjr $ n. d ©«#HS-^I^»T.K1!»I1ISS 7tf7.-1y3-> 
i/m=f- 5 $Mfll U RsSt^- 5 fci; 0 HBOtire 1 1 fc^ 

-ri-j^j^ttote^sA^ttiiean*. el©/"? 
r-r ;u 8 1 a >-r >-y- 9 (c«t o raia©^F# l 2 © j; 5 tc^p 

F 1 ©«*3&<iB^ <B*j£Sto***^) feftlcKVi/y-f 
HI ««[ns«»«:. f?#1.3©«k3lc»c¥ttfl;$n 
'*&»PWMW»T©lM&ttMfc:/hS<&.5. SoT, 

iy w-r f 1 ssgftsfliswi,' p-wm^t^-sic* 

ns. -?-©^*, '"m?ffWflf«AWTy uy < f««« 
fWflp-r F/ty y uy-f 

F@8ft£^BK:t#<5n. Sit, PWMJlig^^SS^^fc 

y uy-r FfcWBrr*»&T'b. tt«y uy-f f 1 icep 
Jo$n-5«m«, y i/yH' H«*ffl[k:*a-r«'«BEia 
MT, VW-f H ©f£!?*ted>£c < f«c 0 , «8Ej&*tfX 
^tL^-e-Tt), m<$(D&it\Z$t-oTV Is S -1 K««3JJ-. 

sjewkucft-rsoT, m68Jt««j#©js^:tt$<gmffiis 
[0032] mmy \sj -i h 1 ©&©icia 1 8 ic^-r 

•fr«>tSfll©fe©2r^ffi$-li-. CtllCPWM^IalSS^fiS 

^.^7>y*6^AyjT-5miStJi^fii^Ky uy< ki 

-f h* 1 tcSitn-2>«8it*^tt©tt8S{a«i; 0 *>ffi'J>2l£Z>m 

sStft^4-^.e.nfc*'&©*Ky uy-f Ki©.fi8SES¥ 
— ^©^.©P^tcit^Ky uy-r H i'©«»[ofwwttAtf$] 

tb. HVWy-f H 1 t-^©mgit : £g5ttT^'5S-&. 

K«sgJt^«KT > y 6 t p wM/t )vt, \z&&-z n 
pwM$fjffl-cRy u-y-f K i ©H8S*ft0ffli'r-5. cos 

-a". K^atyw-^ffl^ 1 4« v *«»^*s6«KyU 
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W-f F 1 ©m^£^fln$tf3fc&«cm^Ji1Hit£ 
*«<bfc*£. «aBi*tt7 >^"6 OP WMSE*0» 
('J: D B *©*»ffl i & * «fc "3 fc P fcg 

HibTtSVU/'f H l.©«»3&«B«*i:fe*^5KlPW' 

Mf&rtBijWTfrft*. Kmatyu— ^ffl*-? 1 

4 «, mffim&mzmTz&v w-f f i 

SV\fc**tlb&^. KVW-fHlOtit*» 
d>S-fr*fc*fc-t©«*»***B 1 9©«F#1 7<©<fc 

5 fc/hS < d©»^««t 0 t>KV W-f F 1 

n, te7>76<DPWM^j&lH]S§T«, mssfg^ffitfi 
8 OjOfTP WM/X^XftJB^UTX-f ■y^->9Wf- 5 * 
Soffit** UKVW-f F l ©ttiffitetf/hS^fSU ten 

^©x*jv*-»*#*io**. f« 

HO«F#2 0Kl3S*\k5K:#<«»»^ffifc*NfcbfcV 

y -f K*»<b«fl:*«7 5-r *-f W-r H 
[0033] matt^j*Jffl'#©xy , -;nJ^©#ff©s 

**Hr±Ofc«)lC*#C'r'f!fS^a»'&' 02 OK 
STi^K. ^7>y6(C^it»«2 3 a£l*lK£-& 

crv f i *«n*«««[K**'*'*»a***s 

t««05 i i'-y-'<^ i l#tt7 : -^^821t$-&fcf216S^2 2 

a *bT«aMMt**x*anfcte. tt 

bfcmat^tffins t&n&mtt.-T'f wft&f—$ &u 

1 o««*iMWr*fc*OPWMfll^*fHICba*T 
S. ^Jt««JVUy-f F 1«» ;ift£8SnaV W-f F$ 
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■f , *SE#*3< fcafcftoTmfllEfcJtfclbfcftSiart* 
ftiiiiWrtt****©^ WE**'? 2 2 afctt.- H2 

2 «fc o fcttSEffi^ttaws v» t # tax ^ if 

•T^J:5- i S:#ttx-^&felS^-l±T*<<i:-51Cbfc:. ■€■ 
bT, 0 2 0 ©fcjfcfc-kftli, K7>7 P 6IC|2 2 1 OA 

ic^bfcSigcox-r^tt^*^*-^*-- ^tict 
S8EJg^ffi©^*JP^ ; bT0 2 lOC-e*-TJ;5^ 
^Sr : }#T::niCS-^€0 2 1 C0D©&^C9PWM<s^ 

20 mwLtflWtmvv / f ncfftns. £©*§-&, pwm 
mi^frMsiiiA'&fctf fes** 1 - «v wy-f f i o« 

«ftJajDS-&«#fafc£*bbTV»S»&tt. ONBH^ 
Jg^lC*fbTft<&9, a»fc-t©«**JM>3-&*#Gl 
lCS!-fbbT^«>«-ott. ONP#M*<$S<fcS«fc'5l::£'ft; 
uOPWMitW'f s>^>£f*^ 5*ffiftbV 

^bfcT^mstttTrmajtwtaw*©^* 2 tcgiSft 

5»^-tf**jL#*||«b*:Vl'/-f F««*«E-a-a. ^ 
30 ot, PWM*^TrS>0^* i 5»>'^l'^O-? : ^-X'< 

4tc^-r«fc^icyi^/-r F««o^:€rafcHff*<5 f -f 

^2 0 0Hz, PWMCOS*^^* 1 0 KH z IC^ 
[0 0 3 4] -fiStCVW-f FK«ffi*10^.T , b»«ffc 

«tcjt«bfc.'v u/-f H««w*«n»*"ro»iiiBin*« 

M^C5^2 0^i!ljSS«. &fr#2<D&Wl* 
50 tHfLT^O. «»»*«KfflaK**bTS». « 
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ST-SCt^S* LVi. CCDga«. 02 5. 02 6© 
ct.5lc, E16*?.2 2.bfcK^©IMMik'©*S$d:' 

< k i ©«M*tt««?tMNi2'3 a-rtmcL, £©* 

Jtlft b TK^flc 2 ©*£ » <c# 5 m&ntJ ©* # $ * It3¥ 
U £©ttJNcJ:Sj^*rtfc»j&LfcR##2©»» 

^ 5©ffi»|B]S&7'ME>PWM{i-Jt£Sag&U gEVl/y-f 
F 1 ©*»*fH»?-*££K,kDtt##: 2 ©»»££# 

mU-SiN3©##©J^tt«fa_kS-8-fcD, iffigm^ 
a*^«*Hc/hSiri»^. Ri^tt^£&*LT#iLP#© 
«fitt**»a;ii3S«T**. 20 

to o 3 5] mmt£mmwft<DmM&&&tbzizte\ 
fl6*ot)©Trtt^rt*:o4fl:**«y uy-r Fm«E 

±V)?ttt)iZ. 02 7. 02 8C^-ri5»C, B1MFf2 
2 c izWlttmv VJ-i Y \*mX\%nMM.%:l\ : 7*-9 

tLfcK^H*:2o»»E«k:^-r*SEyuy^ F©©3I 
*o4*tt5*-**eiss-a-T^jSb; ««Etftiaiatti 6 

$>StttHLfcKy Uy-f F 1 «r*«UC*n*«*«lC«t • 30 
DKy Uy-f F l#3S£*a]ftgia*flEE1S*F2 2 c 
IC^:£UT££4#ttx^£fc£IC«^ff-£Et&2 3cT 
ft-JTf -5. #V>T. F 1 IC©?l^ltC*f 

*J^£>. dtt£©2 0©#/5*&9-&'5B$©# s #2©#l!i 
lEBSSBttii?^ 2 c fcE«©4*te5*-^*'bifctMS 

r*.. Sic. w-Hfr*»fc##2.cD»»E«t#*bT 
y^y<Ki#«£-r*'»5ia*sg»jfU' ^no» . 

**«■»-*-*..■ ctifcioyuy-r F i 

*##.2 (D&mmMZ. E1K3R72 2 c £B1t£fe&tt 
' *tbT^M*:2 0tt«*ffeeTr**OT, C©«JE»* 

[0 0 3 6] ttflVI/^K ttfiflESMt K «k 0 J&Stffi# 50 
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SMtr*«rtta«» ? . ^tittPWM^a®*-&. pwm 

«^©Aj^fi (ra-f-flt) fc*fc**U fflfftt 

te*IEH£**/<H'*li©&l!iSKi<*fc», 029. 0 
3 0 (C^'Ti'SIC, 7>7 P 6 lcS^fffg$2 3 dSftiS 
Stf, tt«?ft*«2 3dKJ:Dyuy<F«SE£PW 
M$iJffl)-r^>%.©<J:b. tttBtt*^ 2dK:i*7>7*6© 
»2f6PWMfi^fiKr*fr-5H^©PWMffi^{i©^b* 

tutv uy-f f 1 ©»stM.' 2Mfl*vuy-r k©&&© 

Wfe^-^ifcBfcStt, «WIMMt**-J£T* 0 . VI/ 
y-T F l©«»Et>— •e^«-*tg2 3 d 

r*, xvtfe^yw^'FaftWi^affljBUTS- 

<„ C©S»PWMfg^MtH^lcm^bT^-5PWM 
«^«t©SC^**«rPfH¥«2 3 dTH-gb, £©£ 
rt*a»S8!aE©y W< FJfiiftM*. IKEtttS?2 2 d 

fc. ffet'UfcVl/y-f K«8ttta*&4*tt5r-* Stile 

yuy-r Fi©«flf*imc, itjrr*. zomfevtzv 
i^y-f Fiatitffi* fete, ««»«-ttic»-r-5«:unp 

ibbxy uy h*sss**j<«r« c t 0 , y v j-i 

F 1 ©^t«ftfc J:*WIM*tt©SEfl:Sft»r* C i*« 
T*.' ^#2©«IWtt3i«iRijfr«. ■' 

[0 0 3 7] 5 0 0mA*a©«*Jt«fr*«tt7 

>y6 ICA^^tlT^T. y Wy-f F l©«8ftffi#5 0 
0mA-36C»nTW4*»l:»D. ^H"|EI2 3d 
d^6ffi*UT^S^PWMJt^ffi**5 5 0T$5i§, 
fl^tf-St*g 2 3 d\rA<DSt»&?f o. C:©i#© 

«*»*«Kiwr*a6*pwMji^tt*. s«pifc*y 

-rsaipt/isy W-f FSirtffiW:. 2 0t:©a:#2 4 
QtLTSe^C^ffllcbT^^,, -?-©fhff©ISm. S 
ipPWMjf^ffi*<5 0 OTSb'sfcitS. ^ic, »ifip 

'wMfg^ffit*fT*nis©pwMji^«©^-fka*fHF 

-TSt, 5 5 0/5 0 0=1. lti^O. SIPWM^ 
P WMft^-ffi L T 1 0 % IgjD b d t \Zt£ 

.*.-*pwM»^ii'*«i 0 %*ijpbfet€©y i-y-r f 

2. 4QT*ofcint, .'tt«yUy-f -H l©ffitatt 
«, »*PfiS2 4Q (2 0*C) {C*fLT2. 4QifiDLT 
2 6. 4 QlC^ffcLfctifetf 3£<£*tT#.5. 
Wt5*-^36»Sy Uy-f FiStr[S<ba^+ 2 . 4Q© 

p#, yi^y< Fia«©^bS&w-^bfc*-&, c©»is 

m#+ 2 S'CT-i&^fr-ixi:. a«E©VI/ y-f Fjas . 
tt. SipMS2 Ot. M^^bS+2 5-CT4 5*07?* 

[0 0 3 8] 03 111 f?:£JS7©!iJ60iJ£5SU d© 
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tzmi&M ©£t ©t&ei $-*fii-r s . 

[0 0 3 9] 

[fPJ©#lJft] ^±©£5tC|f#^l©fgW-J:&<!:£ 
75:7.-1* y^->ifM"¥- £PWM^©7>7 P /^ I E>©PWM 

>^^^^T*fc#K:3>^>tf*^bTfMIU 10 
K3-f >^ £^7 > :/© P WMS*J3 & 

icss* $ n s * -ccD^^f ra^sas sns^e mssft^ 

T^© - ?, ««J±#J#©JiSg1±£te«ffi&i^»-J'fc'*'& 
y-f HO»HSbfc«RK:«*^l'-*ffl*^*^*' a ' 
FeW? *-f — ;^-f . b* ©*©!!#<£ 0@*§2*U 

^©teessfc-fr*. 

SMbfcfiWT*. 

y-f Fatg#ffim£#«tf$n3 

*js-&**©a***** 0 . 7 ©**£?■*£££ 

[Hffi©1B#fcK9l] 

[0 2] u^<opwu^^.(D7>y^mvrzmMii.M 



[EI 3] 0 2©#6B©i£JB£PWMAUI/7.©80 
[[114] ft*© KOy/^fr:£©7>y£^fflb7c:m^i£ 

«#J»#©B»SJfP8«©l»EBI 
[0 5] 04©#9$©i£^©&il0 
[136] Jt0S7 U-y-f F©^MBB[hI?&©80 
[07] ttfllVW-f H©««ElC-4*i"*»5l*4#tt 
[08] Se*©«^{4^/h$V^©VV-y'r Hlloit^ 
[09] PWM/tKO/^- hJV 
[010] PWM<HWK:#tt**t^Jft#Xfl5£^* l $W 

©W&©iSI0 

[01 1] tfctfJVW'f F©fi*E. S5*JEKSjB#©« 

[012] se*©tt^jy i^y-i 1 h©*^©^!"**^ 
i«a ©«##«©*» 

[013] ^*©PWM*S:©x>i'-9 :i l#14©^0 
[01 4] ^©tkfiSJV U/-f h*©«S5t©SL^±^0-$ 
[Rj©jrB«#tt©ll0 

[015] ttrnvus-i h*©*as#tt©i&0 

[016] flf&3t 1 K:E*©3693©5«fi«©*BI 

[017] 01 6 ©&gB©i£J£©^0 

[018] |»*312 fcE*©58W©**JfiW©»H 

[019] 01 8©#gB©iS^©»0 

[0 2 0] 111*313 k:E«l©*W©lia5«lo»0 

[02 1] 0 2 O©#SR©^©^0 

[02 2] VUy-f H«8ftlC*]T Z^r J *f 



[0 2 3] WRJt^fltK^Ufc^V^y-f HI 



[02 4] VUy-fFtSSO/W-^ W 

[02 5] «*JS4tC|E«t©%BJ©^iS^J©^0 

[02 6] 025 ©SliS^I©***S^0 

[02 7] flt&g! 5 K1E*©*"38©*«W©»BI 

[02 8] 0 2 7 ©^JE^J©S*S1^0 

[0 2 9] ffi#^6lCEtt©5Bi!B©2ii£0a©£0 

[03 0] 029 ©*Jfi^J©**«l^0 

[03 1] |»#3i7fcB2*©»W©*tt«l«)»H 

[«F^©Stt^] 

1 YcWJVJ-IY 2 

3 m®0SS 4 7 7-f*-f 

5 mvfsifXrf- 6 7>7* 

7 iSKiEK 8 3-f;i/ 

15 ««yi/-*»*^B»EB8 16 Vl^y-f 

22, 22a, 22b, 22c, 22d WfeM* 

2 3. 2 3 a, 2 3 b, 2 3 c. 2 3d m^WcWW. 
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